THERE are several problems exercising the minds of those who are interested in the prevention and treatment of cancer on which some light might be thrown by careful study of the trend of death rates at different age groups during the last thirty years in a country where diagnostic facilities, accuracy of medical certification and methods of statistical presentation of the figures derived from it have remained fairly constant. Whilst it cannot be denied that medical certification of cancer of internal organs as cause of death is often difficult and subject -to considerable errors, many of these errors have little effect upon the trends of death rates in time, provided that the conditions mentioned above are fulfilled and that large numbers are being dealt with. For cancer of the breast, uterus, rectum and stomach the Registrar-General's figures for England and Wales since 1921, suitably corrected for modifications in the technique of selecting the cause to be tabulated when more than one cause is entered on a certificate, may be used with some confidence to study changes in the rates at which.people die.
For cancer of the bronchus and lung also the rates can, and indeed must, be studied, but with important reservations as to changes in the completeness of recognition of the disease.
Between 1921 and 1939 the only change affecting statistical presentation of mortality from these varieties of cancer was the introduction of a new form of death certificate in 1927, but since the certifier was asked to continue to mention in the space provided on the new form any disease which contributed to the fatal issue, though not related to the main cause of death, and since no change was made in the precedence given to cancer, wherever it appeared on the certificate, by the General Register Office at that time, it is unlikely that any important effects upon the death rates resulted. In 1940, however, an important change was made in the method of selecting the main cause when more than one was mentioned, a disease certified as merely contributory and not in the direct line of causation being ignored if another well-defined condition was stated as the direct cause of death. During [1936] [1937] [1938] [1939] very careful evaluation of the effects of this change upon death rates was made, and in the Statistical Review for 1940 (Registrar-General, 1943 " conversion ratios When it is desired to study the trend of mortality at particular ages it is not safe to assume that the correction to be applied to rates before 1940 is the same at every age, until that has been tested, as may be done by examining the ratios at different age groups between the deaths in 1939 based upon the old and new methods, tabulated for that purpose in Table 21 and Appendix BL of the Statistical Review for that year. For certain diseases where it was important, such as diabetes, more exact correction factors based on the dual classification carried out during the four years [1936] [1937] [1938] [1939] were used in the Registrar-General's analyses of past death rates at separate age-groups, and on page 135 of the Text volume of the Review for [1938] [1939] it was shown that for cancer of all sites combined the conversion ratios for each sex were slightly above unity at ages before 45 and below unity at ages after, diminishing regularly from 1-17 at 5-14 to *95 at 75 and over for males. For cancer of the breast in females it can be deduced from the tables in the Review for 1939 referred to above that the correcting factor diminishes progressively from*997 at ages 25-29 to*970 at 55-59 and *810 at ages 85 and over. This is easy to understand because of the increasing frequency of the presence of breast cancer, in its primary or secondary manifestations, as age advances, coupled with increasing liability to die of some intercurrent disease which is certified as the direct cause of death.
Throughout these studies of the trend of death rates according to age, correction of the rates in years prior to 1940 has been carried out by means of factors derived jointly from the age-by-age comparison of the deaths in 1939 and the conversion ratio forall ages combined obtained from the dual tabulations of [1936] [1937] [1938] [1939] . They differ from the series of death rates in Table LXXXIX of the Statistical  Review for 1946 -1947 in that the age grouping is much more detailed, quinquennial groups being used wherever the data allowed, and that the time periods are all of 5 years and extend to 1950, thus facilitating study of the behaviour of " cohorts " of people born in successive five-year periods. The sites dealt within the present paper consist of the uterus and breast (females), bronchus and lung (males). Cancer of the uterus. The graphs on logarithmic scale in the left-hand part of Fig. 1 show that there was a steady decline at every age group between 30 and 70 throughout the period. In the right-hand part the rates of dying from uterine cancer experienced by the " cohorts " of women born around 1865, 1875, 1885, 1895, 1900 and 1905 are 1921-25. 1926-30. 1931-35. 1936-40. 1941-45. 1946-50. . 267 . 267 . 230 . 209 . 170 . 122 45-.
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. 843 . 874 . 746 . 727 . 738 . 596 . 654 . 535 . 625 . 595 . The improvement has been consistent and very considerable. For example, women born about 1905 are dying of the disease in their early years at only half the rate experienced at the same ages by women born about 1885. This improvement might be due to (a) effects of the falling birth rate between 1880 and 1933 on the incidence of uterine cancer, (b) effects of better hygiene in reducing incidence of the disease, (c) absolute reduction of fatality by more successful eradication of uterine growths, or (d) longer survival before finally dying from the disease.
How much of the improvement can be attributed to the continuous decline in fertility which occurred between 1880 and 1918 and again between 1920 and 1933 ? There are three factors to be considered, namely changes in the proportions of women of successive cohorts who (1) remained single and who (2) married but had no children, and changes in the average number of confinements of the remainder who married and had children. In the 'Decennial Supplement on Occupational Mortality' in 1930 -32 (Registrar-General, 1938 it was shown that the death rates from cancer of the uterus and breast in single as compared with married and widowed women were considerably lower in the one case and higher in the other, as may be seen from Table III , where a similar relative comparison is also made for cancer of the cervix uteri and breast in 1950-51 from data extracted by the General Regitser Office. The contrast between cancer of the uterus as a whole and cancer of the breast in their relations with the married state was pronounced at every age in 1930-32; and comparison with the census population shows that single women were not dying of uterine cancer at anything like the rates for other women. In 1950-51 it was possible for the first time to distinguish mortality from cancer of the cervix and corpus uteri as a result of the inquiries by the General Register Office concerning the large number of deaths certified as cancer of " uterus " without further definition, and the rates for cervix uteri show still lower proportions of single women and greater contrasts with cancer of the breast and other causes of death.
Amongst women who died of cancer of the cervix in 1950-51 at ages under 55 the proportions who had never married were about one-third of the corresponding proportions amongst women who died of all causes. At ages 55-74 the proportion was about two-fifths, and after 75 it was about three-fifths.
In the Registrar-General's Statistical Review for 1940 -45 (Registrar-General, 1951 ) deaths of married women from various causes were analysed by age groups according to whether the deceased women had borne any children or not, and the resulting proportions stated at death registration not to have had a child are shown in Table IV for cancer of the uterus, breast and ovary, non-genital cancer and all causes. From this source of information it appears that in 1940-45 amongst married women dying of cancer of the uterus as a whole at ages under 55 the proportions who had not borne children were about four-fifths of the corresponding proportions amongst women dying of cancer of non-genital sites. At ages after 55, however, there was no consistent difference, although the proportions infertile for cancer of the breast and ovary were consistently higher than for uterus at every age. It is evident that, owing to increasing marriage rates which tended to counteract diminishing parity after marriage, the differences between the proportions of all women born at various times from 1885 to 1905 who experienced at least one confinement were too small to have made any appreciable contribution towards the large decrease in mortality from uterine cancer shown in Table II , even if the effect of a single confinement on incidence of that disease is important. It is necessary to go further and examine the changes in average family size, since it may be that multiplicity of confinements is the important factor. It has been found, for example, by Lombard and Potter from records in Massachusetts Hospitals as quoted by Kennaway (1948) that marriage before the age of 20 is strongly associated with incidence of cancer of the cervix.
In the ' Survey of Cancer in London ' by the British Empire Cancer Campaign, Harnett (1952) found that the records of 787 married and widowed patients with cancer of the cervix uteri and of 202 with cancer of the corpus uteri in London hospitals in 1938 and following years showed the following distribution, expressed as percentages of the totals for whom the facts were known, according to the number of children born to them: With sufficient accuracy for the purposes of this calculation, married and widowed women of these age groups in 1938-41 can be regarded as drawn from the " cohorts"' of women who first married about 1930, 1925, 1920, 1915, 1910 and 1901-09 ; and the family size distributions to be expected in the age groups after 45 can be deduced from the data of completed families derived from the sample family census_carried out for the Royal Commission in 1948, whilst those at ages before 45 can be estimated from the one per cent sample tables of the national census of 1951. Table VIA shows, in condensed form, the distribution of family size for women of completed fertility, standardised for age at marriage, taken fron 1900-09, 1910, 1915, 1920 and 1925 100-0 . 100-0 . 100-0 . 100-0
In order to calculate the parity distribution to be expected amongst the 787 married and widowed women with cancer of the cervix if parity had no effect upon incidence of that disease, the percentages at ages 25-34, 35-39 and 40-44 (viz. 2-7, 5-5, 10-4) are distributed according to the first three columns of Table  VIB , and the percentages at ages 45-49, 50-54, 55 and over are distributed according to the 3rd, 2nd and 1st columns of Table VIA. Aggregating the resulting proportions for each parity group, and carrying out the same process for the 202 married and widowed women with cancer of the corpus uteri, the expected distributions and the ratios of actual to expected numbers are as shown in Table VII .
The contrast between cervix and corpus uteri in their relations with number of children born is very pronounced. It would seem that the risk of subsequent cancer of the cervix begins to increase after 3 confinements, the 4th carrying a Since cancers of the cervix comprise about four-fifths of all uterine cancers, the feature of fertility likely to be most important in its effects upon national death rates from cancer of the uterus as a whole is a change in the proportion of married women bearing 5 or more children. In Table VIA it is shown that in the course of 20 years the proportion of married women having 4 children fell from 12 to 8 per cent, and the proportion who had 5 or more fell from about 27 to 11 per cent. Applying the incidence ratios for all uterine cancer to the distributions in Table VIA For comparative purposes the five groups may be regarded as equivalent to women born around 1880, 1885, 1890, 1895 and 1900, and Table II shows that the relative decline in death rates at ages 45-54 actually observed to occur as between the women born in 1875 and 1895 was about (116-83)/116 or 28 per cent, and as between the women born in 1880 and 1900 it must have been about (108-65)/108 or 40 per cent. Since the expected fal was (104-5-95-2)/104-5 or 8-4 per cent, it is evident that changes in family size can only account for a fraction, tentatively estimated as a quarter, of the actual fall in death rates from uterine cancer which has occurred. The remainder of the decline must be attributed to other factors such as improved hygiene amongst women and more effective treatment.
The clinical data on which these conclusions are founded are limited, and they need to be supported by more records of parity amongst patients with uterine cancer. More data of this kind are now in process of collection by the Cheshire and North Wales Branch of the British Empire Cancer Campaign in the Liverpool Hospital Region and North Wales.
Cancer of the breast.
It is sometimes argued that death rates from cancer are subject to so many errors arising in diagnosis, certification of the cause of death and subsequent translation of it into official statistics that they are poor material on which to base important conclusions about the disease. The implication is that it would be better to wait until we are in a position to have every case verified by biopsy or autopsy and to have the pathologists' findings considered by advisory committees. Whether the resulting statistics would be substantially different is still open to argument, and in any case such a position is never likely to be reached.
Cancer of the breast is subject to fewer errors of diagnosis, but owing to its tendency to chronicity it is often associated with the presence of other diseases, so that if the processes of derivation of statistics from medical certificates of cause of death were as faulty as some believe, no close argreement between the death rates emanating from the national statistical offices of two independent countries could be expected. It is well, therefore, that a test should be made by comparing the published death rates at various ages in a few countries having well-developed systems of vital statistics and in a similar state of civilisatidn. If the rates are found to differ consistently, either the real incidence or fatality may be different or else the statistics may be a better representation of the real position in one country than another. If, however, the rates agree closely, such agreement can hardly be explained by accident and should provide grounds for greater confidence in the statistics of deaths.
The World Health Organisation (1952) published death rates according to age for breast cancer in 1949 or 1948-49 for several countries, and they are reproduced in Table VIII for Canada, England and Wales, Denmark and Holland. The very close correspondence between the rates in Canada and England and Wales is remarkable when all the differences between the two countries are considered; and at ages from 55 to 75 Denmark registered rates almost identical with those in England and Wales but appreciably lower at 35-44 and after 75. It is inconceivable that this measure of agreement could have arisen accidentally if death rates are based upon so many faults and errors as to make them unreliable. In Holland the rates at every age under 65 were so much below those of the other three countries, despite similarity of the registration and statistical systems, that a lower incidence or lower fatality in that country seems to be implied. (Table X) .
In the right-hand part of Fig. 2 the rates of dying from breast cancer experienced by the " cohorts " of women born about 1865, 1875, 1885 and 1895 are depicted. The graphs run together in a manner very different from those for the uterus in Fig. 1 . In Table XI the mortality suffered by each cohort on attaining successive ages-is expressed in terms of that of women born about 1885 taken as 100. At ages 50-54 there has been a lowering of mortality in the successive cohorts, and the trend suggests that the fall may continue at that age period and at 55-59; but on the other hand, women born since 1900 have shown an enhanced mortality before reaching 45. Information as to the numbers of pregnancies experienced by women who later develop breast cancer at various ages is scanty, and the only data found suitable for the purpose of this study were in a tabulation by Smithers et al. (1952) of 383 married women treated at the Royal Cancer Hospital from 1945 to 1948. Their distribution according to number of children in association with age at onset is shown in condensed form in Table XII ; and by the same procedure as for uterine cancer the data in Tables VIA and VIB have been used to calculate the parity distributions to be expected on the assumption that these patients were representative of all married women with a breast cancer appearing in (Table VIB) , and age groups 45-, 50-, 55-, 60-, 65 and over can be equated to women who married about 1925, 1920, 1915, 1910 and 1900-09 (Table VIA (Table XIII) . of breast cancer has in fact increased by 8 per cent (after allowing for the estimated effect of more marriage), this would mean that some compensating influence has been at work tending to lower either the incidence or fatality of the disease. Since there is no known reason why incidence should have diminished amongst groups of women of given age and fertility, the most probable explanation would be that the efficacy of surgery and radiotherapy to prolong the lives of patients with breast cancer has not remained unchanged over a quarter of a century, but has so improved as to reduce fatality rates to about 90 per cent of their former levels through raising survival rates.
At ages before 45, if the ratios deduced from Table XII are applied to the five cohorts in Table VIA , the trend of relative incidence in women who married at the five dates would be: 1900-09. 1910. 1915. 1920. 1925. 87*7 . 95*5 . 108-5 . 108-8 . Although, as Table XI indicated, death rates at ages under 45 have risen considerably, that rise would be more than accounted for by an increase in incidence such as the figures 87,7 to 117,5 suggest, again leading to the conclusion that improved results of treatment may have prevented the death rates from rising more steeply than they have done. It must be stressed, however, that the conclusions reached above from the data of the Royal Cancer Hospital need to be confirmed when more extensive information of the same kind is available.
Cancer of lung and bronchus8.
The increase in death rates from bronchogenic carcinoma, now known to be -occurring in several countries, is a matter for concern, and it is possible that some clue to the reasons for the continued rise might be found by a careful examination of the proportions of males dying of this and of all other forms of cancer amongst those born at different years. Possible explanations which have been suggested for the continued increase are: (1) more complete recognition of the disease leading to its more frequent certification as cause of death, (2) introduction of some carcinogenic substance in the process of tobacco cultivation or manufacture, -(3) increase of some carcinogenic substance in the atmosphere, (4) delayed effects of virus A influenza, (5) prevention by modern therapy of early death from pneumonia at a stage before cancer could be recognised.
There is no doubt that the first and last of these have accounted for part of the increase, but the belief that one or both of them provided the whole explanation has had to be abandoned in Denmark at least, and Clemmesen, Neilsen and Jensen (1953) now postulate the appearance of a carcinogen in the environment of Copenhagen about the period 1900-10 and in the provinces some ten years later, beginning to affect people about age 15 and taking some 20 years to develop.
The purpose of this study is to discover whether any sudden increase in mortality occurred at a particular period of time or affected particular cohorts ,of men or affected men of particular ages. Cancer death rates in general have been influenced by a number of disturbing factors, but since only those peculiar to lung cancer are of interest here, the method used has been to examine the behaviour of the ratio of lung cancer deaths to the total deaths from cancer of all other sites in cohorts of males, born at different periods since 1855, as they reached successive years between 1921 and 1950. Lung cancer death rates and also those from other forms of cancer tend to increase steadily with advancing age, so movements of the ratio will give no indication of that part of the upward progression which lung cancer shares with other cancer. They are superimposed upon it, and give a more sensitive indication of any special factors arising which affected the incidence of lung cancer alone as the cohorts were exposed to them through particular periods of time and then passed on to higher ages. It is necessary, however, to keep in mind what was happening to the base level of mortality on which the ratios are superimposed, and the progressive upward trend with age of death rates per 100,000 from all cancer other than of lung and bronchus is shown for different cohorts (Table XIV) . Central birth year 1854 . 1859 . 1864 . 1869 . 1874 . 1879 . 1884 . 1889 . 1894 . 1899 . 1904 . 1909 . Aged 15-19 in . 1871 . 1876 . 1881 . 1886 . 1891 . 1896 . 1901 . 1906 . 1911 . 1916 . 1921 . 1926 1922 to 1925 1925 to 1928 1928 to 1931 1931 to 1934 1934 to 1937 1937 to 1940 1940 to 1943 1943 to 1946 1946 to 1949 1899. 1904 . into use later, in saving men with lung cancer from dying of " pneumoma " and enabling them to die a year or so later of a recognised carcinoma. Even if it were supposed that every man between 34 and 69 who was prevented by the new therapy from dying of pneumonia in 1949 died subsequently of lung cancer in 1950, which would be a fantastic overstatement, this would still leave an increase in the lung cancer deaths at those ages unaccounted for. If half of those saved in 1949 were really cases of lung cancer it would leave four-fifths of the increase in deaths between 1940 and 1950 unexplained. Although there is no doubt that this factor contributed something to the increase in lung cancer deaths after 1937, that contribution cannot have gone far towards explaining the total increase.
The use of the bronchoscope has also been increasing in frequency, and massradiography has brought to light some cases since 1946 which might have escaped recognition, but the latter would affect men of working ages mainly, and Table  XV shows no evidence of such a selective effect appearing between 1946 and 1949. All these factors combined can hardly account for the continued increase since 1937 in the ratio of lung cancer to all other cancer by 7 or 8 per cent of the ratio annually in men born since 1890, and by 3 to 6 per cent annually in men born between 1875 and 1890.
Diagnostic difficulties are still great in many instances, and Smithers (1953) has shown in a careful survey that at the present time not only are large numbers of cases missed in death certification, but many cases are being incorrectly certified as lung cancer. Despite all this, he concludes, in conformity with the view now accepted by Clemmesen, Neilsen and Jensen (1953) in Denmark, that changes in accuracy of certification account for only a part of the apparent rise in incidence of the disease.
Neither the well-established connection between cigarette smoking and bronchogenic cancer incidence in hospital patients nor the statistical indications that smoke from domestic chimneys may also be concerned depend on any correspondence in upward or downward trends in time. Both factors have been part of our environment for a long time, but the chemical constituents of cigarettes and of domestic smoke may have been modified at any time, and changes in the total volumes are less important than the appearance of, or increase of, some carcinogenic substance in them. The introduction of petrol and oil-driven vehicles with rubber tyres into the environment early in the century has also to be kept in mind, although so far no firm evidence of a connection has been found. These three factors, acting separately or in combination, still seem to provide the most likely hypothesis as a basis for research into causation. CONCLUSION. 1. Examination of the death rates at quinquennial age groups from cancer of the uterus, experienced between 1921 and 1950 by women in-England and Wales, shows that a progressive fall in mortality has occurred; those born about 1905 died at only half the rate during the childbearing period compared with those born about 1885.
2. Amongst women who died from cancer of the cervix uteri in 1950-51 at ages under 55 the proportion who had never married was about one-third of the corresponding proportion amongst women dying from all causes; at ages [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] the proportion was about two-fifths, and after 75 it was about three-fifths. Because of the increase which has occurred in the proportion marrying before 45, the death rates from uterine cancer at ages after 45 
